Over the next years, non-alcoholic fatty liver disease will represent the main cause of chronic liver disease with the reduction of hepatitis C burden. Recent researches are directed towards prevention. Prevention of NAFLD can be achieved by attenuation of oxidative stress. The aim of this work is to study the possible role of melatonin, glutamine and L-arginine in prevention of non-alcoholic fatty liver disease in rats induced by high fat, and high carbohydrate diet. The study included control, NAFLD, melatonin, glutamine and arginine groups. For all groups we have measured the serum concentration of glucose, lipid profile, liver enzymes, the concentration of glutathione (GSH) and malonyl aldehyde (MDA) in liver tissues. Then we performed histopathological study of liver tissue. There was significant increase in blood glucose level, triglycerides, Cholesterol and LDL in NAFLD, significant increase in liver enzymes (AST, ALT) and MDA, and significant decrease in GSH in NAFLD group as compared with control group.
Introduction
The global incidence of non-alcoholic fatty liver disease continues to increase worldwide because of increasing obesity (1) The aim of this work is to study the possible role of melatonin, glutamine and L-arginine in prevention of non-alcoholic fatty liver disease in rats induced by high fat, high carbohydrate diet.
Materials and Methods

Aim of the study:
The present study was designed to study the possible role of melatonin, glutamine and Larginine in prevention or attenuation of nonalcoholic fatty liver diseases in rats fed high fat, high carbohydrate diet.
Experimental animals:
This study was conducted on about 40 adult male albino rats weighing 100-200 grams. Animals were bred and housed in the animal house of Medical Experimental Research Center (MERC), Mansoura
University. All experimental protocols were approved by our local ethics committee in May, 2015.
Experimental design:
Rats were divided randomly into 5 groups (8 rats each) and for six weeks:
Control group (I):
Rats fed on an ordinary standard diet (SD; 80 % carbohydrates, 18 % proteins and 2 % fats) (23).
NAFLD group (II):
Rats fed on a high fat, high carbohydrate diet (55 % ordinary chow diet, 15 % beef tallow, 10 % sucrose, 5 % roasted peanuts, 5 % milk powder, 5 % egg, 3 % sesame oil and 2 % NaCl) (23).
Melatonin Group (III):
Rats fed on a high fat, high carbohydrate diet + melatonin in a dose of 5 mg/kg/day by intraperitoneal injection (23).
Glutamine Group (IV):
Rats fed on a high fat, high carbohydrate diet + glutamine in a dose of 1 gm/kg/day by gastric gavage (18).
L arginine Group (V):
Rats fed on a high fat, high carbohydrate diet + L-arginine in a dose of 1 gm/kg/day by gastric gavage (21).
Chemical agents
Melatonin was obtained from Sigma Chemical
Co., Egypt in the form of white to off-white powder in a 250 mg package. Glutamine was purchased from EL-Goumhouria Co., Cairo, Egypt in the form of white powder in a 25 gm package.
L-arginine was purchased from Beta Co., Egypt in the form of white powder in a 100 gm package.
Collection of samples:
After six weeks, sacrifice of rats was done under thiopental anesthesia (30-40 mg/kg I.P injection).
Then by cardiac puncture, blood samples were collected from the heart. After collection of the blood in test tubes, blood samples were left for 2 hours at room temperature to clot before being centrifuged at 1000 r.p.m for 20 minutes to obtain serum samples, which were frozen and stored at -20 till chemical analysis. Insertion of a needle in the inferior vena cava, after exposure of the abdominal cavity, was performed. In which, we perfused an amount of 5 ml saline into the hepatic circulation, then we dissected a small portion of the liver and preserved it in liquid nitrogen, but after weighing it first, to be used later for determining oxidative stress markers. As for the rest of the liver tissue, it was preserved in 10%
formalin later for the histopathology.
Biochemical analysis
Glucose estimation:
Serum glucose concentration was determined by an enzymatic kit (bio-merieu, USA). 
Determination of reduced glutathione (GSH) (25):
GSH in the liver tissue was determined using kits purschased from Biodiagnostic, Egypt.
Histopathology:
At the end of this study, we dissected the liver.
Serial sections were cut (5 μ) after being placed in 10% neutral buffered formalin, processed by standard procedure for paraffin embedding and then, these serial sections were stained with hematoxylin and eosin.
Statistical analysis:
By usage of the statistical package for social science (SPSS) version 17.0, statistical analysis of our data was achieved. Expression of the data was as Mean ± SD. Data were compared by ANalysis
Of VAriance (ANOVA) with post hoc Tukey test, and by means of microsoft®Excel® for windows ®(Microsoft Inc.,USA).
Results
The The groups of the three tested substances (melatonin, glutamine and L-arginine) showed a significant improvement in the biochemical parameters, with the exception of L-arginine, which had no significant lowering effect on glucose level, and although HDL levels were increased in glutamine and L-arginine groups but these results hadn't reached the significance value (table 1) .
There was also an improvement (↓ fat infiltration) in the pathological view of the melatonin, glutamine and L-arginine groups (figure 3C, 3D and 3E respectively as compared to the pathological view of NAFLD group (figure 3B). 
